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229 (3) (40, 49) . Third, it has been shown that the diameter of the coronary arteries may not increase at a rate that is consistent with delivery of an increased blood flow to the increased myocardial muscle mass (11, 24, 26, 35, 50) . On the other hand, in myocardial hypertrophy of physiologic origin (exercise hypertrophy), none of the above factors appears to be true (25, 26, 34, 46, 49 These animals were allowed a period of 6-10 mo for the development of cardiac hypertrophy.
One dog, which was expected to be a control animal, was found to have cardiac hypertrophy due to heart worms (Dirojlaria immitis). The results of myocardial transcapillary exchange measurements from this dog were found to be identical to those of the animals with cardiac hypertrophy due to tricuspid insufficiency. Therefore, the results from this animal were included as part of the total (means and SE's) tricuspid-insufficient data. 
Sam#ing and counting pocedures. Venous blood samples were taken continuously at a rate of 1.33/s. Onequarter milliliter was taken from each venous blood sample and hemolyzed with 2.4 X 10-* M phosphate buffer (0.204 g KHtPOd and 0.2868 g Na&IPOJliter).
Proteins were precipitated with 25% TCA and separated by centrifugation. One-half milliliter of the supematant fluid was solubilized with NCS solubilizer (Amersham/Searle Co.) and added to 15 ml of cocktail (5 g PPO, 63 mg POPOP in toluene). The supematant samples were counted for beta activity and the precipitate was counted for gamma activity. The processing separated the bound 61Cr gamma label (precipitate) from the beta isotopes in the plasma (supernatant fluid).
A Nuclear-Chicago liquid scintillation counter (725) was used for beta-emitting isotopes, and a Nuclear-Chicago 8725 gamma counter was used for the 61Cr and Is11 isotopes. All counting was done using standard techniques as outlined by Kisicleski (20) . Each counting run was accompanied by internal standards for each isotope used. The amount of bound slCr was determined for each experiment and found to range from 96 to 99 %.
Fractional extractions were calculated from the raw data (counts/min) on a Lint 8 computer. Statistical significance was determined with the Student unpaired-t test unless otherwise specified. Differences were considered significant when P 5 0.05.
Physiologic State of Animals
At the time of the myocardial transcapillary exchange determinations, the physiological condition of the dogs was d
by measuring right ventricular end-diastolic pressure (RVEDP), central venous pressure in the superior vena cava (CVP), aortic pressure (AO,), coronary perfu-, sion pressure (CAP), coronary sinus pressure (CSP), right ~I~ .-M. H. LAUGHLIN AND J. N. DIANA pressure transducers were used for all pressure measurements.) In the two experimental groups, myocardial hypertrophy was determined by comparing heart weight : body weight (HW/BW), right ventricular weight:body weight (RVW/BW), and wet weight/dry weight ratios with the values from the control dogs. The heart dissection procedures were designed after the method of Herrman (12). Wet weight/dry weight ratios were determined by taking paired 5-to 10-g samples from the free walls of both ventricles and from the interventricular septum; The samples were blotted to remove excess fluid and wet weight was measured. The dry weight was determinedafter the samples had been in an oven at 200°F for 72 h. At the conclusion of the transcapillary exchange measurements, cardiac outputs (CO) were measured with standard indicator dilution techniques using "'I-labeled albumin.
RESULTS

Physiologic Stat+? of Animals
Exercise trained. The effectiveness of this training program was evaluated by measuring the cytochrome oxidase activity of the gastrocnemius muscle (14, 38) . The results of the cytochrome oxidase activity measurements show that the exercised animals had a mean value of 1,050 f 100 ~1 OS/g per min, which was 106% greater than the activities obtained from nonexercised control animals (510 f 100 ~1 OS/g per min). These data indicate that the exercised dogs were exercise trained.
The exercise-trained dogs were found to have increased I-IW/BW ratios (Fig. 3) , and a wet weight/dry weight ratio of 5.5 f 0.5 (SE), which was not significantly different from the control value of 5.4 f 0.3 (SE). These data indicate the presence of cardiac hypertrophy and eliminate fluid accumulation as a factor responsible for the increased heart weights. Exercise cardiac hypertrophy was associated with a decreased coronary vascular resistance. The mean cardiac output of the exercise-trained dogs was 79 f 24 (SE) ml/(min X kg), which was not significantly different from the control value of 64 f 9 (SE) ml/(min X kg).
TricusfCd ituu~icnt. The tricuspid-insufficient dogs were found to have definite cardiac hypertrophy as demon- (Table  1A) . These dogs exhibited gross ascites with distended abdomens.
There was no significant difference between the control cardiac output and the tricuspid-insufficient value of 64 & 13 (SE) ml/(min X kg).
Myocardial Transcapillary Exchange
Extractions. Figure 4 Values are means j= SE. n* = Number of experimental observations. The determinations were made on 11 control, 10 exercise-trained, and 6 tricuspid-insufficient dogs. NS = not significantly different from control. blood flow as shown in Fig. 5 . The data in Fig. 5 (l), and Duran and Yudilevich (9). However, these authors have also observed that PS values become relatively independent of flow at high flow rates. This is believed to be true because when -blood flow is high the parameters that limit exchange are the permeability and surface area of the capillaries&n the tissue being perfused.
In an attempt to minimize the effects of flow and to obtain the most meaningful "average PS" value for the tissue in question, "plateau PS" values (PS,iJ were calculated by averaging PS values obtained at blood flows where PS was relatively constant or in the plateau region. In these experiments the myocardial PS values appeared to level off at a blood flow of approximately 80 ml/(min X 100 g). Therefore, PS,it values were determined by averaging all PS values obtained at blood flows greater than or equal to 80 ml/( min X 100 g). These mean PS values are given in Table 2C . Although the mean myocardial PS,it values for exercise-trained hearts were all higher than control values, the differences were not statistically significant. On the other hand, the myocardial PS,lt values in the tricuspid-insufficient hearts were increased above control by 88, 10 1, and 383 % for urea, sucrose, and inulin, respectively. All of these differences were significant. Ps ratios. Crone (7) Figure 6 demonstrates that there was no difference between the best-fit curves of the control and exercise-trained animals. The data from both groups fit curves describing a theoretical caopillary membrane with an "equivalent" po:e radius of 70 A, 3 X lo2 pores/ 100 g, and a AX of 4,800 A. The value for AX was chosen because it produced the best fit for the data and because Karnovsky (18) 
